ABSTRACT Among inhabitants of the village of Karain in Turkey there is an extremely high incidence of malignant mesothelioma, most probably due to exposure to erionite, which is a fibrous zeolite and similar in appearance and properties to asbestos. This mineral may be found in the dust in the village. To characterise possible disturbances in the immune system of people exposed to fibrous zeolite, a phenotypic characterisation of lymphoid cells in the peripheral blood of 74 immigrants to Sweden from Karain was performed. Compared with normal controls, the mean percentages of Leu 4+ cells (Pan-T) and Leu 3a+ cells ("helper/inducer" T cells) were significantly decreased, whereas the mean percentage of Leu 2a+ cells ("suppressor/cytotoxic" T cells) was normal, leading to a significant reduction of the Leu 3a/Leu 2a subset ratio. The percentage of B cells (Leu 12+ cells) was significantly increased, whereas the percentages of both HLA-DR+ and HLA-DQ+ cells were normal. The percentage of natural killer cells (NK) and killer (K) cells as defined by the monoclonal anti-Leu 7 and anti-Leu 1 lb were also normal . These findings indicate that exposure to fibrous zeolite causes a numerical imbalance between the two phenotypically different T cell subsets similar to that seen in asbestos exposed individuals.
Inhabitants of the village of Karain in Anatolia have an extremely high incidence of malignant mesothelioma,' probably caused by the inhalation of fibrous zeolite (erionite) which is present in the environment.1 2 The mineralogical characteristics34 and the deleterious effects on human health are similar to those of asbestos. 5 In asbestosis several immunological stigmata such as hypergammaglobulinaemia (IgG), in vitro cellular immune dysfunction, and abnormal peripheral blood levels of different immunoregulatory T cell subsets have been reported. 6 Since an intact immunoregulatory network is thought to be of great importance for effective surveillance against tumours, such immunological derangements are of interest in the search for pathogenetic mechanisms underlying the development of mesothelioma. An experimental study on rats suggested that dust from Karain may affect the lymphoid system.8 To our knowledge, however, no study of the immunological status of people exposed to erionite has been reported previously.
In Stockholm there are about 150 individuals who were born in Karain or lived there for many years but Accepted 28 May 1986 have now immigrated to Sweden. Among the immigrants from Karain there have been several deaths due to malignant mesothelioma, and more are to be expected. 9 The aim of the present study was to investigate whether there are any aberrations in the number of lymphoid cells in the peripheral blood of these people and if so to correlate them with radiographic findings, a family history of mesothelioma, and to future development of disease, particularly mesothelioma.
Material and methods
The names and addresses of individuals from the village of Karain now living in Stockholm were obtained from a list of an earlier study9 and completed with personal information from some of the people in the group who were invited to participate in the present study. The subjects underwent clinical examination and chest radiography and their history (personal and familial) was taken. The murine monoclonals denoted anti-Leu 4, -Leu 2a, -Leu 3a, -Leu 7, -Leu 1 Ib, -Leu 10, -Leu 12, and anti-HLA-DR were all obtained from Becton Dickinson (Sunnyvale, Calif). Anti-Leu 4 defines all peripheral T cells," whereas anti-Leu 2a defines the "suppressor/cytotoxic" T cell subset.'2 Anti-Leu 3a reacts with the "helper/inducer" T cell subset, ' was lower (p < 0-01) and that of B cells (Leu 12+) higher (p < 0.05) in the Karain group than in the normal controls. The mean percentages of HLA-DR and HLA-DQ (Leu 10) expressing cells did not differ from those in the control group. NK/K cell numbers as defined by the anti-Leu 7 and anti-Leu 1 lb monoclonals were also normal. The percentage of Leu 3a+ cells (helper/inducer T cells) was significantly lower (p < 0-01) in the Karain group than in the controls, whereas that of Leu2a+ cells (suppressor/cytotoxic T cells) was normal. Thus there was a significant decrease (p < 0-05) in the Leu 3a/Leu 2a ratio in the Karain group (fig 2) .
No correlation was found between the percentages of different lymphoid cells and age, sex, family history of mesothelioma or duration of residence in the village of Karain. People with chest x ray abnormalities, however, showed a more profound reduction of Leu 3a+ cells, leading to a lower Leu 3a/Leu 2a ratio. These differences from the rest of the Karain group were not statistically significant. 
